Brain dedicated PET-MRI using High resolution HRRT-PET and Ultra High Field 7.0T Magnetic Resonance Imaging (MRI) and their applications to Brain Research, Medicine and Biology will be discussed. Among the interesting topical areas, high resolution brain PET(HRRT) and the ultra high field MRI (7.0 T) will be highlighted. Increased field strength in MRI in the last few years has provided a large amount of experiences in both imaging of anatomy to functional activities of our brain. With high field MRI, such as the 7.0T MRI, one can new visualize the substructures of the thalamus and brainstem in-vivo as well as tractography hitherto unable to do with existing MRI systems. Together with molecular imaging using Positron Emission Tomography (PET), that is the brain dedicated PET-MRI fusion system using new brain dedicated Ultra high field 7.0T MRI developed recently, now, it is possible to visualize molecular mechanisms quantitatively in our human brain in-vivo. This new ultrahigh resolution brain imaging tool can facilitate understanding of our human BRAIN, therefore, the treatment, surgery, and rehabilitation of various neurological diseases such as Parkinson's and Alzheimer's diseases.
